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# 7l^/*fl^ ^^.S., efl o] ^ cfoliLH^ #3* 

JjLo} z\}o]i5}^ ^o] *M8*fe ^lH^-» 5L^Rr 3* ^HJ <LS 

/« 71 7H Jl^^O.S cfl-g-^- ^ ©JO.^, % 7l^/7fl48 7171^1 ^ g 
7H^ ^ O^tf. 

£ 5 
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$}o]X\ t±o]£_^_ ^)o] ^{Output control apparatus of laser diode} 

-E 3£- ^<H1 n*€- eflol^ cfoj^c ^ ^ 

£ 4^ 3E 3 ofl £Al^ ^ej-^ ^Itr HL°1^ ^.JS-solt].. 

£ 5tt 3E 3^1 5^-1 € «34HM ^Mltr tf£<>14. 

-Mlfe 7]^ oj|*|l« ^*>7)1 £U, oJ 7 H -fr-g-fc % 7^ 

34-4 
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*\ CD-R, CD-RW, CD+RW, MODDCMagnet ic Optical Disc Drive), DVD-RAM(Digital 
Versatile Disc Random Access Memory), DVD-RW, DVD+RW Aj-g-sJjL oicf. 

#^-1: *\)°]K}±r 7}7)$] s^-mn] 

<»> £ 1^ #efl^ elH^ tH^_j= ^ ^ ^.o]^ l-^-^o] 

<9> £ l<>fl , %2l ^-S. 120^: ^^3.(180 HI 71^- 31 Oj oil ^-§-^>^ ^ 

140^: 7)^ sfW T£^a20M*] M€ 71^- *£^o\] tfr&c 3H*1 ^MiLS 
(160)^ #3^- *)H*Hr 3H7i t^olAS. t 1 *^-*! tf. <*)7H, TQ-q 
-¥-(120)^1 7}^ cflolE^ NRZKNon Return to Zero Inverted) 

^1JL°1:2, #^5)^ 71^- €^ DVD-RAMS] t£°- ^(first pulse), 3^ 

^(last pulse), 1"^ €^(cooling pulse), =L?)5L *£e} Mefl^l ^ 
(multi-train pulse)^ ^^h 
<io> APCs] 5.(200)^ II cfo]^.S.(Photo Diode;PD)(202), 7>^o]s. ^s. 7 ] 
(Variable Gain Amplifier ; VGAX204), tiling (206), ^/^ ^bgr^Kup/down 
counter) (208), t\z\%/°} y £r3.3L (Digital /Ana log Converter ; DAC) (210) 
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<n> I£ cfo]^.c(202)^ ^^3.(180)^11^ *Mr€ 3H°1^# ^r^l-JI, 

3M*N 3.7H1 tf-g-^fe ^ ^1J>» 7>^o]s. ^71 (Variable 

Gain Amplifier ; VGA)(204)^ IS tM.£:=(202HH 1M8€ €-rr 41 A* ^ 
£1 ol^.( gain )o.5. ##s>ji ^oj- HliH7l(206)^ 7r^o}^- ^ 

^■71 (204)3 #^4 7l$ Sr^^CVref)* «li2^Jl *]ZL ^3 

<12> ^/^ ^^(208)^ «1 i27l (206)2) HUH TC^ ^ tJ-£ 

*g-Sr ^r^tbcf. ^/tf£ 7r^i(208)^r «1 5171 (206 ^^Jl7> 7> 
^o]s. ^s. 7 i(204)2l #^o] 71$ ^^(Vref)^ 14^^ ^-f (ofl^tfl 

7> 7>^o]^. ^71(204)^1 #^o] 71$ 4^l^(Vref)^.4 *hg-* M-*M*r 
^^(^mt)l ^ Al^7> *M ^-f Wife <a ^r^W. 

^>*Bl (208)^1 XI^Mfe D/A^*7l(210)^- ^<>1^ 
(140W1 "?l7>^cl-. efl <=>1 ^| tfol^c ^«-(i4 0 )^ D/A^7l(210WH ^r^lfe 
41JL21 37H tcj-e}- gqo]a] cJ-o1_$_;el( 160)2} eflt-i- ^H^h 

<13> £ H H^l^l APCs|S(200)fe cfol^^(202)# -g-*H 3M*i 

cf^l^.H.(160)2l ^fl 71$ ^^21 ^>olfl. 3#*>jl, 

oil ^ 3M*1 t=H .2-^(160)21 aflo^tf. 

<w> £ lofl #*lfe 7l$ 4$l ^ H1.3LSH all 

<H^§- <3/4£- 7V^eK153)» AV-g-*Vji &tK zie-lM- nlc]ol^ 
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*V8 ^ 7)^- *t5L7} ^B±x]3L $1°], <3/4£ ^^(153)^1 ^ ^r£oi] 

<16> ^ ygT$$. ^7}*\ §fl^§>7l 3-2-3*1 Sfi°l*l # 

^S] afloj ^ *)H *$$]7} 7fl^£)7ll ^ ^3.£ 3H*1 #3 *H 

afl^Kr 3^§* =L ^ 

<17> A^jo] ^H^i = #3 *IH 

*>J! f alia ^jzfofl txJ-h^- eflo]^ cj-o] *)H*Rr ^ eM*| rfo^ 

<20> #7] ^EHH #3£)^r ^HN^ ^ 71^ ^T^H 31 

<21> ^7] eflol^ Cfol^cojl o^sfl 7]^0>}31X} *}±r 7}^ H)°)TZ\6\] e^^H ^ 

71 ^ #71 *]H*Rr *lM ^JJLM- iH^Kr ^1 

<H*# 5t^fe ^J-ir ^3.2.3. ^-cf. 



34-7 
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<22> <*}7H, #7] *lH^b nrzi ^111 43 *H 43 

Cfol^ofl o]7>£]^ 43»# H^^r 71^- 

4!3l« ^*Kr 7]s. ^ IMS^; #7l 7}^- 71^- ^1 

^ *Ul«°)1 #7] ^#*3 ^ ^ ^HM ^^o. 

*ll<H*Rr -8*1 #>«*Rr ^1-^ ^H^; ^ ^7l efloi^ #^ 

21 ^ ££f *iH*Kr APC *lH^-« ^Wl*>fe 

<23> ^-71 3H*i cfol^co^ S.qE^tb 

*\3LS>\ ^J£# S^fe €^3-^* 3 ^til<5Kr 3* 

<24> Ol^-, S^-i; fi5f<i| SIM*) Cfo]^.^ ^ ^M 

9X*)*\ <3/4£- *h8riH* ^>-8-*>^i 5fl7l ^^ofl *1^M^ g 7]S. ^£7> 

^2**1^ 3}* #<?M nfl ^ih ^r£4 *H ^3<>fl 4thi- ^Ml ^tj-. 

<26> SEtb, ^^^^1 71^. ^^7]- te^l^ 7)^ ^i°H olc^ SJ^ S-Ol 2|-0> 

*lJL ^"^7)1 S)^- 31, <3/4£ A>-g-^ 71^- JSI^sHl cfl-g- 

<27> ojeltV ^2fl 7l#ofl fl^H^ *fl^*>7l fl«H £M 
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JL oil- 7}^ *)Mfb^ efl °1 *\ ^l<H*>fe 7fl>«d^ 

< 28 > JE 2£r ^o\] 4€- eflo]^ *\}o] #*)<i\ 7 fl^^ _o 

<29> s. 2ofl^ & I /V^ 71(302), o>^-s^i/cl^l^ ^^71(304), 

£^¥-(306) , t)*l^/o}!£5.n ^€:7l(308) ( iSlM*! tWiLJE. (310), ^1^(312) 

<30> i\]o)x\ ol^.= (3io)Sl #^^r cl^l^/o^szi ^71 (306 H ^1 

*fl ^^M, ^3 ^l 1 ^ i£ cfo]^.c & i/v ^71(302)^1 2lSfl 3 

# S I/V^^Kcu Trrent to Voltage converting)^*}. £1 & I/V 

^#71(302)^ *>i42l 3 o.s ^51^ ?M #sV5lJl flo.^ «.Hi^ II nfol 
£.^2f I/V S^l^ a>-§-^ 7}^}^. 

<31> £1 q-ol^JEL & I/V ^-71(302)2) #^£r bJM*1 -2- ^(3 10) 2} ^*ll 

<32> Cfolil^ & I/V ^-3-7l(302)£l rH _O_H(310Hl ol7> 

51^ 7)^ + A]^O.S *1<3£ ^Efl* 7>^Cl-. *1<£^ i*M *J 

tH_o_:=(310), ££ tj-o^s. & i/v #^7l (302)^1 ^21 ^3}- M-S§6\] 3i\^v\ 
#*)7} ^€ 71^1 ^t^l &7fl €^r. 

<33> o}^s.zL/v]^^ ^^71(304)^ o^ig Al^oflA-l IE. cH£.;e. & iv ##7l 

(302)21 4i€3«H ^*fl Sf^^l- gul, ol» ( 30 6H1 afl^tM}. 
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°$7]*\, QSikx]?} ^S^/cl^l ^71(304)4 5L£ CJ-C1-2.H.&IV 

^#71(302)43 A>o}ofl 7fl^M *r &4. I/V#^7l(302b)^ ^ ^ 

eflol^ 4^)7> f^ofl u}-b}- $13- °14 ylcfls. ^J£ & 

4. 44*1, 4^M/44li: ^«:7](304)S1 ^4 Bfl^Ul7l7l 4*fl ^ 

<34> ^3g f o>^zl/4^]^ ^71(304)4 *lieH) 4^3.^/4*111 ^71(304) 
cH4^ efl<?144 i/v^#7l(302b)^ #3 M-fi- 4*H eflt 

A]SB1 ne|al/^^ 7fl<y S^7l7> 7fl^€ ^£ &4. 
<35> <3*H*-(306)*r 7}& 4^ #4 o>^n/^^l^ i£$7l(304)*fl 4*fl 

€ ^^fl 44) Srlr-i: wjja^ji, it)-^ eflo]^ tH_$.;E.(310)2} ^ 

# *1HW. 44*1, 7}& 441£:-8r 4444 ^ff-, ^ = /zL^«, ^ ^ -t! 

5. ^} 44 ^5^4-. <£^(306)7> o}^g.ZL/v)x)m ^^71(304)^1 4*11 ^ 

44&4 7l§ 44 tiling, zi *>sH 4*j) »H 443M- 

J±^ofl <g/4£- 4£4» A}-g-SKr 3H1 4*fl ^^1 BUl-STfl $)o}^ rfo] 

-£^4 Tfl^^- <r 5£4. 

<36> ^^1^/^^-S.n ^^(308)^ <3^(308H14 91 *fl4 44 
3144 44-2-^(310 H *i]^4. 

<37> ^^-^-(312)^ 7}^Z>}ZL7.} 71^- C-flojE^] ^444 4^3.^1/4412: 

^«7l(304) ^ <3 ^-(306)4 ^-g- *lH*Rr ^-^tb4. SE^r, 

^4 3LB.o\) rr]-H} <£a}- tL( 30 6)4 ^-g. *Ht!:4. 
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<38> 5L 3£r ^ofl af=. ejjo]^ *\]o] &o]^ ^ 

^-£o]cf. £ 3°fl £. 2°\] ^ .fi^-M -§-<y^ ^*M- ^JS 

<39> S. 3^1^ 5L£^ol^.c & I/V^7l(302), °}^3.=L/v]x]ig ig^l (304) , 

^^-(306), rl^/oyyg^n. ^71(308), 3H*1 cf^^OlO) , ^^^7] 
(402), 71^- ^ ^71(404), ^^7)(406), ^1^71(408), APC *1M 

71(410), ^]E.^lol^«.(412)#ol JEX|sH satK 

<40> ell °1 ^ 4°l-£^-(310)°lH #^5]^ 71^- ^^(first 

pulse), ^^^(multi -pulse train), ^^(last pulse), €^ 

(cooling pulse) cf^ ^o]^ z}- fif-^ e|= efl^, 

^a. 31^, w>o]^^i ^ tiVoi^^ 43 eflt, Wr°H^3 ^ 31 

t# #3 ^ tr ^ 3113-8: ^ t 7)^ A]tH^ ^HH 

3= 31 ^3. 4^ 3]*i, wKM^Kor erase) 43 31 

oH^ 2 (or cooling) 43 3lt, w r °H^3(or bottom) 43 eH^# ^.^ o]± 
43 3l^ol ^th 

<4i> 7 ]s. NRZI ^lSl(Non Return to Zero Inverted signal)* 71^-^.S. 

*H *&1:<H*M, 3 -§-3 71^- «J-*HH^ ^7fl^l 7l^o.S ^ 

ol^#^ ^ ^Tj]^ 4 el- 71^- ^*Rr.Zf ^^#^1 a1^-/# 3*1, ^ 

i^f, 43 silt ^ol ^^^cf. 
< 42 > 7m ^ ^^(404)*=- 71^- IH^I 91°]*] 43 

3ll3»£l ON/OFF* ^)H*>7l ^tr 43 ^l^-fr ^, sl^ 43 *|<H 
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4^. 4*1 a|)<H ^3L, 4°H^1 s).^ ^}o] X[s_ t v}o)o]^2 4*1 *I)<H Us., 4 
3 B}-^ ^)o] *^*fca. olf 4$] H]o] a]^*^- 4<g 5J feBl 

4*fl 7]^- *H ^(write control signal)* lHltr4. ^H, ^ 
4*1 sflt *IW ^!J:4 44<H4 ^ = 4^ ^^5icf. 

<43> O] 7 }5L H}o] X\s.^ <gAVJ=L(306)5.-!fEi 7]^ 4 «fl S| _8.tr 

4<i_j eHt»ol ^>^o.s. <?17>£)S.^- *IH^:4. 

<44> tr^El, <a«V^o] 3)0] 4 tH-2_-^ofl 5H°H^ 4°l-2-^- 2=4°147l- 

^Mrsqo] oicf. °l 4°l-2-^ s.*q-ol«Wfe 4H. 4*1, 4^4*1, 

_ti 4^, 401^^2 4*1, 4°H^ 34*1 31 ^H^>7l 4tb 4*^ *iH 

4i-£-I-4 oi7>^4. 444 4*1-1-8: sfl^ 4*1 *IH 4*fl on/off 4^ 

, on/off^ ^41-8- ^t^l 4*11 31°I4 4°1^» ^tb4. 

<45> oi&|^- :_=444» 4*>4 4^- ^_i ^^-(404)^ AA 

4 4*1 *lH #^*Rr ^a]f ^ oJ4. 

<46> ol-^-s.ll/44^ ^^71(304)^- ^ 4^14 3LS. 4°l-2-^&IV 

(302)4 #^ -8#*8*M ^ 4*l3M- ^Jl, °11- ^-^-(306)011 ^]^tr4. 

<47> ^^(306)^ 4§ 4*1 &4 3H*i 4°1^- ^-(310)4 ^7fl 4*1 

fUa^ji, n#4 4#ofl 44 Eiloi4 4o]^(3io)o)i <y 7 >4^ 4*1& 
^, 4^- 4*1 , 43. 4*1, 4°H^i 4*1, 4°H^2 4*1 , 4°14^3 4*1 -f- 
4 4*^*^- -£^t_-4. 
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<48> °$7]A], 7}& £. 3°fl 5.*}$. ^]7> 2:71^ nfl APC ^1^^(310) 

<49> ^^(306)^ ^*Rr £o] 7]^ Sf^^# ^<sKr 7l§ efl*l^Ei 

#, oi 7 >5)^ s^SHr* 7i#*Kr »H 511*1^!-, 7l§ 2fl 

<50> 71^- ^-^«-(404)^ NRZI -^Jl, o>^^ iJfllo]^^ 

€: «H ^» 7]^- ^13L# 3 = ^ aj)<H a]Jl, ^3. 3*3 »1 

^1^1"^- tM, 71^- ^ ^-^^-(404)^ ^o^7l ^ Tfl 

<5i> <^7H f 71^- *IH <£-y-¥- (306)2} z\]o] efl^^#(o]£Al)oll 7-^ 

<52> 71^- e|H. Sj-^, ^3 H>olo]^l y W>o]c>1^2 3|- 

^51^ 7l?># ^ 5U4. 71^- ^3-^(404)^ *W *lH 2: 
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^-f-ofl ^ 7^2) ^#0] ^O^o) ^ ^#0. M-Ef^^ *)|<H Alj: 

<54> xl^7l(406)^ 71^- ^ ^-^-(404)^1^ 7}^- *1^S> 

• 7) 3\n *H^i=k ^l-S-iE. & I/V ^71(302)^ #1^ %}o]z\ 

T=f°l^(310)<Hl ^17>S]^ 71^- ^>i7l- Al#3 *1<£^1 ^Bfl# 7>^Cf. C^7l 

^1^^ 3M*i 4°l-£-^(310), IS 4°]^-^- & I/V ^7](302)^ -f-^ 
^ ^ofl <^*H ^17> 7j£) ^Tfl £t}. ^1^7) 

(406)^ 11 t^^LE. & I/V ^-7l(302H ^tb °}^3,=L/t) 
*M ^$71(304)^ Afl^xg 7)<£X\?] 7 ] ^ ^|^tf. 

< 55 > Afls.^ ^l^«-(408)^ ^1^(406)^]^ 71-1=- ^fl<H Al^l £)*q o]- 

^sLZL/t^lli ^^71(304)^ a«#^ *)H*Hfr *1H ^ <S^> 

-^(406H ^Elf^Ai ^ cl^^^^U^ -g^^g- *)HeRr ^eM 

^-^W. ^ ^IJ^r 71^- a1t>^ «)-i}t 

<56> Afl^ ^ ol.^ZL/c]^l- ^71(304)^1 *)H*> 

43, «H<H^2 SH^, «H<Hi3 Sj-^)7> ^17>5)^ 71 Til- ^oflAi ^^T}. ofl 
# !-^ Hl^- 43 » Afl = ^^ El-ojnj o. ^ 7 > ol7>Sl^ 7)ZH§^ i^-g-, 
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<57> joj^xy ^^-^-(408)^ 71^- ^^(404)<*IM ^3^r 

*W 1/2/4/82) afl#S. A>-g-^t}. o]^ j=ls e}-<3^- s^*>7) 

<58> APC ^H^UlO)^ ^ff-, ^JEl/ZL^tL, 4 

^ X|<H^-(408), 7)^ ^ ^^(404)3 ^HsJ-bJ, *)H6J) ^ 

<59> <y&|2Dol> 1 «.(4i2)^ #^(CLK), 2lH/H}o]E ^H-as(WG), NRZI^IJL, € 

<60> APC »H-f-(410)^- *)H 2^°fl 4^ ^S-Zl/cl^^- ^71(304) 

« 

APC5LE/§-3.^fe- sg^- APC (Aver age APC) 2.3=, t\-o)^E. APCCDirect APC) 2.= , 
3] 3. APCCPeak APC) 2=, ^ APC(Bottom APC) 3.^.7} $X^. ^ APC2£.^ 

Sfl APC *)H» *S*Rr B.ZLo)jl_ f cfolajM EE^ efl o] ^ cH^c #^ 

lH cqsfl s^oIzl, s] a. APC S-Z-Q ^ APCS.=^ 31 

ol*i Cfol^= #^SH1 o]*fl APC^H# ^ ^^HH^ ^ «1 

tg&ofl APC^Hl- *8*Rr 
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<6i> £ 3*11 EAjsi ^x}6\] <&o]*] 7 ]5L ^ ^^(404), ^1^71(406), 

^l<H^-(408)^ $^$£.3, ^€ 3 -¥-(402) , 

^^-7) (304), <£#^(306), tq^llM^-SZL ^^71(308), APC*lH 
-^-(410), <?]Bl3llol^«(412) -f^E *>M-^ ^335-^ ^€ ^ 5£i}. 
<62> o]fif ^-Ol S. 3ofl s.a1^ #*|# *>i4si 31 

#3 *1H ^« ^ 915m- ^tb 3J°H=h ^o.S.^ 

^1^^ ^€ 3M*i #3 *fl<H <r oL-g- 

< 63 > £ 4 ±=. £ 3^1 £A]sl ^ el -¥-(402)^1 ^Mltl l°lr tf£^14. 

5. 4«ll 3E*m ti>fi^ ^-ol el ^-(402)^ Tfl^/71-Ij. Tlltl S^^-(504), 7fl<?l S 

^ ^^(506), 7^ ^ ^EK508), *\=L *^(510), al^ #cl(512), 3.:= 

*H=» ^^1 (514)1- ?altlcf. 
<64> i/v ^^(302b) ^ 7fl^/7l^- 7fl<y ^^^-(504)^- I£ T=fo]^.^ & i/y 

^#71 (302HH #33^ ^ ^<H3l f^NSL^l 4^ *1H 5. 

3= 7]^- 3.1= ofl ttj-sf 3.^3 PD(302a)^ #^-ir S^tb 

34-16 



4 • 

1020010026962 #3 <Qz}: 2001/9/11 

<65> 7\)0] 2:^4 ^^^-(506)^ APC ^M^f (410)<HH ^]7>£|^ TflO] Al^ofl 

4^ I/V ^7] (302b) g *fl^/7l-Ij- 7]}°) 2:^(504) ^ *>M-# *WHr i 

<66> ^ ^ *l(514)fe APC -¥-(410)^1^ ^l7>5l^ 2.= ^ljiofl 

4^ ^ ^-4 ^(508), 7fl<y ^ ^H*l(506), z\EL 1-131(510), ^ 

<67> 2.^ 4lJL7> ^ APC M-B^'i ^-f ^-=H*1(514)^ 

£-3- sfli €eK508)°lH A1J:# S-f afli €^ 

(508)^ <^1^ 3H*1 rfol^c ^#31). ^7fl<3 3H*i cfo^JEL 3% 

< 68 > a.^ ^ Ali;} C|-OjB3}E Ape M-B}^ ^-f S.^ ^ i^^l 

(514)^ Tfl^l ^ ^*1(506HH ^sq^ ^Jl# #3^-. 
<69> ^!Ji7> 3i|a. APC 2.^-1- M-^-'i ^-t- 5- = ^^1(514)^ 

x\EL *cK510HH afl^-S]^ Alif #3*h=h 3)3L *c-l(510)^ ^ 

<70> slb. ^1J:7> APC 2.=» M-Bf^i 2.= 

^H*l(514)^r *cK512HH ^^-Sjfe -S^^M t^W. ^ * 

3(512)^- ^#*fl^ 5)^^ 

<7i> £ 4 ofl £A]^ ^ Jf(402)^r *>M-^1 ICS. ^€ 5W. 
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<72> 



£Al^ w>sf go) ^^(306)^ ^^-7)(602), 7]^& 31*1 ^#(604), 
#Sj^(606), ^71(608), *fl ^71(610), 7R>7) (612), *fl2^#9}*U614) , ^ 
^#^(616), 31*1^1- (618), ^3^ #1^(620), =l*\5L, ^4^ 

El#3H( 6 22)€-g- ^til*Vcf. 

<73> ^^-71(602)^ i^ol^^ ^7l ^ S-fafl^ ^E^^: 

71(602)^ ^-*H1 i^ofl tfl^rj- 7j-ol^ Tflo] 0?^ 4= ^tf. 

<74> ^^-71(602)^1 #^£r ##71(608) £ ^-¥-3. sg-S" 71(602)4 # 

^■i: 4^5. #3*Hr 3£r 3H*1 Efliit Si^l 4^ 4 

^14. 

<75> 7l§ 3l*l>iEm(604)^r 7l§ 4^ ^^>7] ^ £#3>1 3*= 4 

Jfl, *fflJ=-g- 2)3. sHq, i&H-g- BH°1il 4^1, ^s.-8- 4°H^2 43, ^-g- 
4°H^3 344) , 4.3 43, ^ji-g- 43, ^:a-g- 4°1 

0^2 43, ^Ji-g- *KM^3 4^1- 7^«5>7l 3tb 97fl^ efl^l^#oi ^p-ni 
€4. <^7H, 7l$ efl4^i #(604H1 3E^4*r 7fl^fe *1^<>14 

£ *)M*Kz4 *H=- 43 7fl^l 44 #3* «T 

<76> 71 § 2ll4^»(604)<>)l 71 § 433M: 3*fl ^El#^jA-l(Pl£Al) 

7> 5U4. APC ^H-^-(410)^ <yEi2flo]^«.(4i2)S^-E^ 7]§ 43## 

* ^l^Ji, °lf 4 51*1 € ^E]#aiA^ ^>oi 7l§ Bfl4^HS(604H 
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<77> ^)U^Bl#^A-1(606)^- 7]§ 3)1*1^^.(604) #^1 7l^ 3fl*l^ElS 

<78> ^71(608)^ 7l§ 311*1 ^#(604)^11^ ^l^Slfe- 71^ 431&4 ^-2-71 

(602HH ^1^-51^ sj-^l^sl *>3M; <&*±f>}a\ 
<79> ^l^>7l(610)^ ^M};7l(608)<HH ^S)^ *>SM: 1, 1/2, 1/4, 1/8 ^G-S- 

^Al^ <=>m ^7l(608)«Hl ^|«fl <a<H*i 7]§ 4*1&4 €*1) 4^& 

4^1 ^Al^ofl S-S^* ^*Rr ^fS. ^ ^ ^H^Rt 

5l4» ^Tfl 

<80> 7>^>7l(612)^ ^ 5fl °1 ^1 ^ol^(310)<Hl ^1^-Slfe S^-m^ ^l^>7l 

(610)^ ^1^-51^ *>3M: 7R>*H #^tb^. 7>-a-7l (612)^1 #^^r APC JiL*j 
^ ^S.Ai 5)1^^^.(618), ^13^h1#^a-1(622), v)x}Q/*}^ZL 

7l(308)# J±3 ol^°fl 3lH*l ^l^=(3i0)<^l ^s}^ 4*1&< : >1 ^cf. 

<81> ^2^El#a,U-l(614)^ ^7l -i^jAl 7 ]& 311*1 iE-H-(604)ofl 7l§ 4 

»H 3ll*l^El«(618)^l *1#^ ^ 9X^ ^>7l *fl^^cf. ^, 

2:7-1 ^*jAl ^12^E1#^A-1(614)^ ^l^El#S)A^ (606)^11 2}*fl 7l§ 311*1 

^EHH 7l§ 433:* C1^E1#^A^(616)^1 Sl^ll Ai^^ eH*l>, 

BIS. ^ sa£^ ^>7l fl^M *H^£cK ^12^h1#^a-1(614)51 ^ 

■& APC ^H^UlOHl ^*fl *lW€4. 
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<82> cq^E)#U]Ai(616)^ 7>^7l(612)<Hl <2<H^ *fl<>mi:-a- *i ^Vtt *1H 

<83> *\}o] 5)1^1 ^Ei*(618)^ cfol^.s.(3io)ofl afl^fe ^^l-i; 

ti>o]ol>h2 4^1, ^Ji-§- Bj.°l°1i3 *)#*>7l ^tb 97fl^ 

^E^o] ^-wl^cf. o^H, *)H 3l*l^Ei#(618)ofl efl^l^l-^ 7 fl 

<84> £ 5 ofl^ *H<>| 2fl^l^E^(618)<Hl afloj Sj-^ 

<2l«-o} n>o] 3S . SS^A-lS ^^.^^ ^ c-flolE-1 <^#^ 

s-o] ^ ojcf. oj ^ o. n>o] SS . H^H^r %n #7}# 

# -§-*H *1H 31*1^^(618)^-^ ^fl^ *1H sM^l^g- 3#*>7ii4 
3 ^m^- -§-*H *IH 31*l^Em6i8Hl 

<85> E]^ E3] (620)^ tflAj-o] 43 3M- ^*>7l *11^€ 

<86> ^l4^E]#H3]Ai(622)^ 3H*i -2.^(310 H *fl^-5q^ *W ti^*}?) 

S)n 4^^. ^4^E]#a)Ai (622)^1 *m -g-^-g- *lHsRr 7)^ *iH 4l3^r 
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<87> £ 5 ofl £A]^ ^Z}6\] #0]X) ^1^E1^^)A-1(604), ^31^(616). ^ 

e^Jl ^13^ 3 l^H (620)^1 *m ^7l5l<Ho> «H, ^ ^ 

€^ *IH^-(408HH afl^^r ^ ^111 ^^^cf. ofl-a- #<H EjH. 4 

3» ^H^] 5U°H 7l§ efl^^Eil;(604)^^ 3i= *|#«Hr 7l§ Efl 

^1<H 3|*]i£|*(6i8)^<M *i^Kr 31*1^7}- ^-aH 

<88> *0 1^3 1^*1 (604), 1-^1(616), UHlJl ^13^^1^/^(620)^ # 

^ *M«Hr ^ ^JJl^ ^H^(408)oflAi ^1^4. 

<89> ^ofl rtfs. 5j|o]^ cfol^H. %;% ^^Mr £ 3 5L 5 

<90> 1) gflol^ Cfcl^c tfl^E ^ofl SW^, 

<91> ^o]^ Cfol^^o^ 5)1 o]7] X^o)Sl^.B\ ^ ^S.o\) £\f$\ 

cfol^.^ ^ o. <g 0 }c>t ^. ^^ 7 | ojo.^ ol^- ^#71(602)31 #^o] 
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o] 7} i$. ^ 3§^-7l(602)^ %mk& 3#^1 ^*fl Efl°l*1 cfol^oio)^ 

<94> 2) ^7} *£*M 9X°]*], 

<95> ^- 7l s. ^o] ^]oll o^o^ ^o]^ x^ol^.c (310 )o 1 #^.§- ^]o1^> 

71 ^H&l-i: ^ *1H 31*1^ #(618)£r 3H*i tH^c (310)7} 

&^7] ol^ofl ^71 ol o> ^ ^A7> SUCK 

<96> oleltb ^^ofl oj,o]x) APC ^H^UlO)^ ^l2^Bl#^^| (614)7} aflrS 

El#ajAl(608)^ ^HW. 

<97> ^ll^El#^)Ai(606)^ c1^El#aU^ (616)^1 AflS^ *)H^-(408)olH 

afl^slfe ^ ^ls«^l si^fl *1H^. <i# #<H ^ ^1^7> bIje. 43« M- 
El-vfl^, *HrSEl#iH}Ai(606Hl ^J^fl 7l^ efl^l^l-(604) 51^ 43« 

7l§ 511*1^7} ^^SlJl, ^^E|l.aU-l(616)ofl 21*11 efl^l^Bl# 

(618)^1^1 5lJ= 43* 7-1 ^ »H 31*1^7} -y^cK ^, a1J:7> e) 
h. 43, ^^--g- 4-3. 43, *ffl^-§- 4°H^1 43, ^-§- wH<H^2 43, ^ 

!=-§- ti}o]o^ 3 Sj-^] f ZL-f-Jti-g- 3Xj^. Sj-^l, ZL^ti.-g- WHO^I 43 , ^Ji-g- 
M\o)o]^2 43, «V°H^3 43* M-Bf^ nflu>c}. 7l§ 5ll^l>iElS 

(604)5.^3 *|H efl^l^E^(618)S ^H&-&°1 5.^ €4. 
<98> 3) APC .5.2=4 
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<99> ^tgofl of & eflol^ ^ *ti<H #*lfe zfzj- APCS.H., cHUJe APC 

S.B., 5\3. APC J2-=, ^BlJl APC 2-^5. -i-^-il- ^ °l^tb ^ 2. 

= APC ^1^71(410)^1 ^«fl ^^14. 
<100> APC *1H 71(410)^ £ 4°fl (514)^1 ^-fr 

SlSfl ^ H^W. ^^1-^^-1(514)611 °]7>S)Tf ^ A]jr 

7} APCS = » M-Bj-vfl^ ^Bl#^U-l(5i4)^ ^-zfl^Ei (508)^1 ^ 

<101> 4) 511^^ 2:^ 

<102> Tiflol^ s^o} »li^El#^J^l(606) ^ ^l3 1 SEimu-l(620)<Hl sl«fl 

>l|l^^#^Al(606) ^ ^^S^H (620)3 *1H ^-*b°r APC 

<103> ^71(608)^ ^5-71(602)51 #^ ^, eflol^-1 cfol^xroi ^ 

*Hr3El#<aH(606Hl 3*11 <8«^ 7l§ 5flxi^E-HH ^1^-s)^ 7l§ a^iSt* 

<104> ^71(608)6|1a-1 ^1^-5^^ ^1^71(610)611 ^«fl #^5H 7K>7l 

(612)<H1 ^^^h 

<ios> 7 i.a> 7 1( 61 2)^ *11^7l(610HH ^1^-51^ ^3 , iEl#^Al(620)<HMi 

^SM: 7KHH tq^El#^U-l(6l6)^l afl^t*. cl^Eimu-1 
(616)^ *1H ell^l^l-(618)^lAi 7>^7l (612)oll *\ *H^£|fe ^1 
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<106> a >a|. ^-o] ^ ^-rgofl tcj-s. ^jol^ cfoj^c ^ ^jo} 

<107> ^x$6\) 4= ejjo]^ Cj-o]£.;EL ^ ^>U(-^ ^^5)5. 
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[^T 1 * 2] 

*)UlHl fl^, #71 

^•71 eflol^i tH^-^ 5,]^ £L]E^5f^ SLujEj CH 
#71 SL^t] cfo]^^ #^ ^-ft/^tf *l«-*Rr 3W#°J- €«-7l; * 

#7l ^W^ltf ^^-71^1 ^#^*Hr o}^k£.n/^x}^ ^7l» ^ 

«l*Kr ^ *}Sr 3H*i 4°!^-^- *1H #*1 
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3] 

a}o]o\] 7 fl;*fls) < H #7] ^ £€:7l<HM #33^ s^sRr 

e] ^l^Rr ^-3 £-3. *>*f cfo]^ *H . 

*03-m 5&°h. #71 #^3^ 

*H /7l^ ^ JZ.JE.ofl trj-ef ^71 ^fiV^tf €*7W*1 #^5]^ aiJl^ 
s^sHr ?fl^/7is. Tfloi s^^-; ^ 

^71 ^1<H^ *I°H ^ ^71 ^ -8-71 7fl^/7l^- 711 

S^^-^l ^-71 o>^ZL/tqxl^ ^7H1 *H^jRf Tfl^l # 

^l*Kr ^^Ai eflol^ tq-oi^ #^ TiH 

5] 

^•71 ^el^Rr 

^7} <M ^3*1^3 7^ ^-3}- ^E^*>^ ^ ^ 

^"71 711^1 ^ ^H*1^M #§HH ^S^-gr #iE.*Rr ^3*131; 
#71 7ll<?} ^^^l«o^ W^Sbg- f£5fe ^^M; ^ 

#71 *)H^ *fl<>H 4^ #7l 7,i<3 ^^|, #7l 7fl<y 

#71 Sl^^C-l, ZlSlJI #7l *£L^ #5)^ *>M-# -tf^H #7l o> 
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^£-ZL/v)x)^ &®7)o\] afl^Hf 2.1= 3 ^til*Hr 3# ^ 

.2.3. ^ 3H*i ^o]SLB. #3 *)H 
6] 

nrzi e^sH 4^ *\]o] Aijii;, ^ *1H ^IJi^l 31 

^•7] 7)^- ^ #^^-oflA-1 71-3- ^J^l e^sf^ # 7 | ^# 

^7l 3H*1 ^ aflo^^. APC ^-wl^ 

^ °-3. s}^ 3H7i <4°li^ #^ *lH 
[^^8- 7] 

*)]61H1 SWi, ^71 J^-fr i^>7l ^"71 7] 

S. ^ M^JjLoflAi 71^- ^1<H ^IJll- *l<g*H ^7l ^H^l 

*1. 
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8] 

*)16*<H1 #3 e)H./^o]H ^|<^ NRZI s&syzL-f- 

9] 

3H*i tfol^.= ^ 43 3M- 2i^}7] 43 ##-8- 7} qx\?) 71 
tb 7l§ efl^l^f; 

^7l ^ol^ tf-oliLS.^ <?}7}-£)^ 43 7l^A]7l7l 3^: *H 

^71 7l§ efl^l^l-^ 7l§ 43 #4 ^>7l *fl^ 

sj- ^ 4-^^^ *>oj» ^aV^ ^7l ; 

^7l ^71^1 #5]4 ^-71 *)H efl^liB^oH 43 7R>S}if 

7KM; £ 
10] 

^19^1 Sl^H, 
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#7l ##7)9). ^7} 7}#7) A>olofl 7 fl^^^, #7} ^A> 7 )c^ 
^ #7l 7>A>7loll *fl^Rr ^7l« 3 ^"WlSRr 3# ^£-3. *\t= SlM^ 4 
#^ *H #*1. 
HI 

Aj-71 Afl^xg <-c^ sg^s^H Aj-7] #*V7)°\} ^*Rr ^^7l» 
3 ^l^Rr ^ ^$SL3, K±o]SLIL #3 *1M #*1. 

I^T 1 ^ 12] 

*fllllHl 5*^, 

<q*L P>ol^ S^1^7> 5^7}^ ^#^r ^ $X$m 7]}^-5} 

^ 3* ^HJilS. ^ nfo]^ #^ #*1. 

I^^J- 13] 

*H9^1 5*^, 

^; ^ 

#71 *j)<H 5ll^iBl# ^ <5>M-£1 *1H 5ll^liBl» *]^>J1, ^S}^ »H 

5ll7.1^oll 7]#^ ^St* #71 7RV7H1 m^^nM^r D| T^Ul 
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o]™o\)x) 7)1^5^ *m Ai^ofl -§-715]^ 7j-g- ^-^^.S. SRr eflo]^ cfo) 
j£.i= #3 *H • 
14] 

^-7] ^^w.6)lA^ Tfl^S)^ 7] 4=- t)H Al^ofl ^gf) ^-71 7)H 3)1^1^E1S 

ol*i cfoj^c ^ ^ ^ 
15] 

7fll3^1 SU^I, ^7l 741 <=H 31*1^*21 7)H 3l*liBH 71H Sl- 

^SM: f^^fe CflolEi #^ ^7>» CI ^l*Rr m^lO S ^ 5)1 

olT^ C)-ol^.c ^ *)}<>| ^ 

16] 

7fll3*J-ofl ^71 7)1 Ol gflT.1 iE^Sl 7)H elMl^o)! 7-1^ 7)H A 

^^*>7l flfc HHEl ^ ^7>» C) ^l^Rr ^8-° 
5. *>^- 211^17-1 Efoli^JEL #^ 7)H 
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